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IN THE CLAIMS: 

1. (Original) A method for forming combinatorial libraries of supported metal- 
containing powders, the method comprising: 

(i) preparing an array comprising a plurality of dispersions, each of the plurality 
of dispersions being prepared by a method comprising dispersing a particulate support 
in a solution, the solution comprising a solvent and a dissolved metal, wherein the 
volumetric ratio of the particulate support to the solvent is at least about 1:10; 

(ii) removing heat concurrently from each of the plurality of dispersions in the 
array to precipitate the dissolved metal from the solution onto the particulate support; 
and 

(iii) after step (ii), separating the particulate support from the solution for each of 
the plurality of dispersions in the array to yield an array comprising a plurality of 
supported metal-containing powders, each of the plurality of powders comprising the 
particulate support and a precipitated metal thereon. 

2. (Original) The method of claim 1 further comprising, for each of the plurality 
of powders in the array, reducing the precipitated metal on the particulate support. 

3. (Original) The method of claim 2 wherein the precipitated metal is reduced to 
its metallic oxidation state. 

4. (Original) The method of claim 1 wherein the particulate support used to form 
one or more of the dispersions comprises a pre-deposited material selected from the 
group consisting of a pre-deposited metal compound, a pre-deposited metal in its 
metallic oxidation state, and combinations thereof, the method further comprising 
forming an alloy on the particulate support, the alloy comprising metals derived from the 
pre-deposited material and the precipitated metal. 

5. (Original) The method of claim 1 wherein one or more of the dispersions is 
formed using a solution comprising a first dissolved metal and a second dissolved 
metal, both of which are precipitated on the particulate support upon removal of heat 
from said dispersion. 
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6. (Original) The method of claim 5 further comprising forming an alloy on the 
particulate support, the alloy comprising metals derived from the first and second 
precipitated metals. 

7. (Original) The method of claim 1 wherein each of the plurality of dispersions 
is within a container having an exterior and heat is removed from the dispersions in step 
(ii) by contacting the exterior of each container with a cooling medium. 

8. (Canceled) 

9. (Canceled) 

10. (Original) The method of claim 1 wherein, for one or more of the dispersions 
in the array, the volumetric ratio of particulate support to solvent is at least about 1 :8. 

1 1 . (Original) The method of claim 1 wherein, for one or more of the dispersions 
in the array, the volumetric ratio of particulate support to solvent is at least about 1:5. 

1 2. (Original) The method of claim 1 wherein, for one or more of the dispersions 
in the array, the volumetric ratio of particulate support to solvent is at least about 1:2. 

13. (Original) The method of claim 1 wherein each of the plurality of dispersions 
has a viscosity that is at least about 5,000 mPa°s. 

14. (Original) The method of claim 1 wherein, for each of the plurality of 
dispersions, the particulate support are uniformly dispersed in the solution. 

1 5. (Original) The method of claim 1 wherein one or more of the plurality of 
dispersions is a suspension. 

16. (Original) The method of claim 1 wherein the removal of heat from each of 
the plurality of dispersions freezes the solution. 

17. (Canceled) 
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18. (Original) The method of claim 1 wherein separation of the particulate 
support from the solution for each of the plurality of dispersions, after step (ii) is 
complete, is by freeze-drying. 

19. (Original) A method of forming a combinatorial library of supported metal- 
containing powders, the method comprising: 

(i) preparing an array comprising a plurality of dispersions, each of the plurality 
of dispersions being prepared by a method comprising dispersing a particulate support 
in a solution, the solution comprising a solvent and a dissolved metal; 

(ii) removing heat concurrently from each of the plurality of dispersions to 
precipitate the dissolved metal from the solution onto the particulate support and to 
freeze the solution, wherein heat is removed from each dispersion by contacting a 
container in which each of the plurality of dispersions is contained with a cryogenic 
liquid; and, 

(iii) after step (ii) separating the particulate support from the solution for each of 
the plurality of dispersions by freeze-drying to yield a plurality of supported metal- 
containing powders in the array, each of the plurality of powders comprising the 
particulate support and a precipitated metal thereon. 

20. (Original) The method of claim 1 9 further comprising, for one or more of the 
plurality of powders, reducing the precipitated metal on the particulate support. 

21. (Original) The method of claim 20 wherein the precipitated metal is reduced 
to its metallic oxidation state. 

22. (Original) The method of claim 20 wherein the precipitated metal on the 
particulate support for each of the plurality of powders has a deposit size that is less 
than about 20 nm. 

23. (Original) The method of claim 20 wherein the precipitated metal on the 
particulate support for each of the plurality of powders has a deposit size that is 
between about 2 and about 3 nm. 

Claims 24 to 30. (Canceled) 
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31. (Original) The method of claim 19 wherein the particulate support in each of 
the plurality of dispersions and powders resulting therefrom comprises a pre-deposited 
material selected from the group consisting of a pre-deposited metal compound, a pre- 
deposited metal in its metallic oxidation state, and combinations thereof, the method 
further comprising forming an alloy on the particulate support for each of the plurality of 
powders, each alloy comprising metals derived from the pre-deposited material and the 
precipitated metal. 

32. (Original) The method of claim 31 wherein the loading of the pre-deposited 
material on the particulate support is up to about 90 weight percent. 

33. (Original) The method of claim 31 wherein the loading of the pre-deposited 
material on the particulate support is between about 5 and about 60 weight percent. 

34. (Original) The method of claim 31 wherein the pre-deposited material has a 
deposit size that is less than about 20 nm. 

35. (Canceled) 

36. (Original) The method of claim 31 wherein the alloy has a deposit size that 
is less than about 20 nm. 

37. (Canceled) 

38. (Original) The method of claim 19 wherein each of the plurality of 
dispersions is formed using a solution comprising a first dissolved metal and a second 
dissolved metal, both of which are precipitated on the particulate support upon removal 
of heat from each of the plurality of dispersions. 

39. (Original) The method of claim 38 further comprising, after step (iii), forming 
an alloy on the particulate support for each of the plurality of powders in the array, each 
alloy comprising metals derived from the first and second precipitated metals. 

40. (Canceled) 
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41. (Canceled) 

42. (Original) The method of claim 19 wherein the particulate support for each 
of the plurality of dispersions comprise between about 1 and about 30 weight percent of 
each dispersion. 

43. (Canceled) 

44. (Original) The method of claim 19 wherein step (ii) comprises cooling 
concurrently each of the plurality of dispersions at a rate of at least about 20 "C/minute. 

45. (Original) The method of claim 19 wherein step (ii) comprises cooling 
concurrently each of the plurality of dispersions at a rate between about 50 and about 
100 °C/minute. 

46. (Original) The method of claim 19 wherein the cryogenic liquid is at a 
temperature that is at least about 20 °C below the freezing point of the solvent portion. 

Claims 47 to 62. (Canceled) 

63. (Currently Amended) The method of any one of c l a i ms 1 , 19 or 46 claim 1 
or 19 wherein the array comprises a plurality of dispersions, each of the plurality of 
dispersions being at spatially discrete regions of a common library substrate. 

64. (Currently Amended) The method of any one of c l a i ms 1 , 1 9 or 48 claim 1 
or 19 wherein the array comprises a plurality of dispersions, each of the plurality of 
dispersions being in separate containers supported on a common library substrate at 
spatially discrete regions. 

Claims 65 to 67. (Canceled) 

68. (Original) The method of claim 64 wherein the common library substrate 
comprises regions having a region density of not more than about one region per cm 2 . 
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69. (Original) The method of claim 63 wherein the common library substrate 
comprises regions having a region density of not more than about one region per cm 2 . 

Claims 70 to 87. (Canceled) 

88. (Currently Amended) The method of any one of c l a i ms 1 , 1 9 or 48 daimj, 
or 19 wherein said plurality of dispersions comprises at least about 5 dispersions. 

89. (Currently Amended) The method of any one of cla i ms 1 , 1 9 or 48 daiuM 
or 19 wherein said plurality of supported metal-containing powders comprises at least 
about 5 powders. 

90. (Currently Amended) Use of the method of any one of cla i ms 1 , 1 9 or 48 
claim 1 or 19 in a process for generating data for an array of supported catalysts, such 
as supported electrocatalysts. 

91 . (Original) A combinatorial library of supported metal alloy powders, the 
combinatorial library comprising: 

an array comprising a plurality of supported metal alloy powder members, each 
of the plurality of supported metal alloy powders comprising: 
a particulate support; 

deposits comprising a metal alloy on the particulate support, wherein the metal 
alloy comprises a non-noble metal; 

a loading of deposits on the particulate support of at least about 20 weight 
percent; 

an average deposit size that is no greater than about 10 nm; and, 

a deposit size distribution wherein at least about 70 percent of the metal alloy 

deposits are between about 50 and about 150 percent of the average metal alloy 

deposit size; 

the plurality of supported metal alloy powder members of the array being 
different from each other with respect to one or more characterizing features selected 
from the group consisting of: (i) chemical or physical properties of the particulate 
support; (ii) chemical or physical properties of the metal alloy on the particulate support; 
(iii) the extent of loading of the deposits on the particulate support; and (iv) the average 
deposit size on the particulate support. 
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Claims 92 to 95. (Canceled) 

96. (Original) The library of claim 91 wherein the loading of the deposits is 
between about 20 and about 60 weight percent of the particulate support. 

97. (Original) The library of claim 91 wherein the loading of the deposits is 
between about 20 and about 40 weight percent of the particulate support. 

98. (Original) The library of claim 91 wherein the average deposit size is no 
greater than about 5 nm. 

99. (Original) The library of claim 91 wherein the deposit size is no greater than 
about 2 nm. 

100. (Original) The library of claim 91 wherein the average deposit size is 
between about 5 and about 10 nm. 

101. (Original) The library of claim 91 wherein the deposit size distribution is 
such that at least about 80 percent of the metal alloy deposits are between about 75 
and about 125 percent of the average metal alloy deposit size. 

102. (Canceled) 
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